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[ttffflt*<DKB] 

!SiUf5lSlt«±^EB**tfca«0***^i:. ¥®± 

B£* $p?*«±@Bfr€>a>*p?$«#i=E»iLT 
MEEtt^* u«*-f /-siwitWHrt-wai l 

[n*a 2 ] anas* ©a*tta>«« tswrt- 

*t?-^atti[E]B<!:. ^ tfS'hfll** 

&+*e-$*-;uKB»s«a.. me-ir*-iuKB 

*a*E«*s<DH¥tf « lt k ux<h^-*ii 1 Em 
u**a 3 ] Ansa* ij&mzmm<± c 

5Slc s >-i;a)-f/-i?l«B*E1t*« 

*y»«;ui-»*ai *fci*«**2EB<D2*5c»« 

•[«3Ra4] *naa-b>-9— a>u*tt<Daflt*tttt*r 
ie-^auBBt. cot?-*attHBi::a«**ia 
asaaji-*fti::E*rr** 
5r-<Daj*ffl*E«¥a^b»ft*»«-r>-va>-r> 

-5?a«*l»tf W\h L7K UXt LfcKsRfl 3 E 

[BBtiDBBftttM 
[000 1] 

i&m±omm»m *aw** a*. BBTOtL 

£j&asi**a*Jir::H***<0-c. ai^wxaafc 
a«<*-$?©ttfir*ia>fei*2*sa 

[0002] 

L**0>aKJ tt*. C©aa>2&7c«aaiiUt4:L. 
T, itt^-XOWSfll^Sfl)* S'WTf *4 L E 

8r-C»tt*-X*a*±. B«»*UJ:-3T¥B±fl>-f 

[0003] Cft£0 6 7!>2HBI::J:yiMfrr*. ®6 

atfB7izfc^r, 2ii»tt*-*r. c<D»#>r-;* 
2a>BMj»(i, *-cay-v»-n^«fe3Gfli!b*<»***tf=y 

'J fcfty. a«A*bl«**fll-*oT«MBIi 



a»a©a**^5*<E«**i"CL^ Q ^cds**^ 
6sa«itfc^y>hE«aa7 36<»it&*t. 

[00 04] H8l*Aff<D««lBB£^U 08lCfcl> 
Ta**^-5tt. LED32i$8l^040©?P*; 
<7 5a. 5 b, 5 c, 5 d KiHIWfrEBLfcfllS* L 
tl^o COi^SIl t^a^5a, 5b. 5 

c. 5dSlCjg«J*JW*tl§<fc5lCK : 7'f/\*-1 OK* 

*i**taa*#ixt^*. K=7-f/N-i oit. cpu 11 

tmmL. 8^**5<Dffl»T— *£Sl**o CPU1 

iizhju a«-f>-5H»«SE»Lfc-r^-^a«> : E 

■J 1 2. Mftlffl^P^ASEttLfc^P^AROM 

1 3. a*«^5<Dj&«<DBa«ag**fc#a>**£ 

JS*^P^^*«4*f S^P M -/^**BB1 4. 

a**«BK«yaa.fcy» a^5^iM^±^b 

T\ i^bi^i:x^ o-;i/fMU»K., MB 

£»jtBa>w y a* ft ££fTft 5 k« y a*.x-< ? 
*i a«^-x2*aE6icaofca*icj3it*aa 
©*ryasLO)si£ffl#*aaj-r*fiKaa*«i 7*<* 
*L-e#iaa**tru4. 

[0005] c©2*ro«««*«i Kcfcoraa-r* 
r=*y. A«©^p^^B»i©+A^baa4«»s»s 

L, ftlcafl&tt±B0!>«Dyait. **P-^<»«a« 

^tT^^o »«sftfc*p?*ic*^***-i;«a* 

t'J1 2A>bl^>-vtl«^CPUl 1KH*U* 
RWHStLfc-r— SKftoTCflCPU 1 l^bK 

5 ******. a*jua>7'j*?4£ 
ioti3 ocmsg<Diir* 1 #mttBa>aazn$ 
ay«+o +*<t* ah<z>»«a<o. i»is-c**a> 

tta*»x'j7na±B, BBft^BrStoaa-f > 

[oooe] easm*!::* s^aicD^»)^isi/)<J5fe 
*«fcE»am¥Ri 7*yEfcau«##cpui i 
Kss&sh. cpui it?i*. «B»i=-f >-s/aa>^u 

1 2A^a>K^uLB*«a6s«r« -r 

«ot, a^Hi^KBMa«if(a:Rictt 

BI=»B* *-yjWWLt*<*C£ 4:4*. 
[0 0 0 7] LfrLfctfb. a**1(*. A(D^lCj;o 

r«^s*i*fc«>. ay«. ayaai=i*Bxa*«* 
y % ctift-h^y^x^'vfiec^or, jfia 

B-r*KI*R*tf**. X, HCW, a**i*a^ 

ta^fcott, ay«i*-t©»*»<fy. ayas 

t-SSSiW?>4*l>, ffioT. B9 bO>J:5l::B« 

>f>-v^ a*aisa*«K, sft*esicstf± 

A<y. 2®, 3Ba>a*4:fcoTIEL<BM'r*-4:A< 
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[00 0 8] Z(D&>* U-$ 'J-X>3-y^#t^^- 

Mi icttBattn. 

[0009] 
[00 10] 

*5c»«a*J*a>fc^«fc**U fiirEfcfcsaffilcfflMI 

c<De-^ttusiHiB(cttttaF*t««tsatti-r*ai=!Ett 
^s**:/*-***.. B**>*-©m*«sEtt¥ 

[0011] 

it. *tt*icis«-r a *nas«Hi=j3t^T« 
it. iB»tt«i=i*et4-r^-yilwii=*-3T«s«* 

OMtfMlPi^ «y«. ByaBMHtLTtBC 
[0012] iraa*Hz>*-a>tBrtfllit. a/d&&§& 

<«ofc**©BB 



3^3^t> b <r&*& U «A T-<D&*tttMic * o r -f * - 2 

[00 1 3] «*»a>»»*iaitSl£Lfci:#triPaa 

ca)a«t*tttti-r«- ffiffi^atii-rasi^tf-^eimisi 

BK&ISSftfc*^ U z<D1>^>$-(D 

[0 0 14] 

[£«&«] JUT. *«W<B-**fl*Bi 7*^841::* 
y tt*«t-B«Lfc»*tH-(Di*lc 

l*2*s«M»JW*c. U(f^/N-3TSW^ 
JBffifClt, *^51?M*ftLED5 1a, 5 1 
b. 51c<bifeLED52a, 5 2b. 5 2c^M 

Wi^lSa^EiStlWi. ESJft^ 1 8 a It. B 
2\ZfF-?<kol~±'r—*2 a tT^~X2 b|ZS5lft>*l 

fz-fo)\,V— 19 a, 1 9 baHBatBI-BB******" 
T»tt*-*2rc(MfcaBS**u -tcOSESIt. S 
5F*i SttH^BI-aaa^BxyyicWLTltSE-rs 

*ft-#"ftt>*BiK-#"*«*Ji 1 om^^otmA 

U*r-&«fc9l=iEB*ttri^. *feLED51a t 5 1 
b. 51ctifeLED52a, 52b. 5 2cXl/E 
B*^ 18 alt, :7U>hE««fi7a>Fff6a>Bl«/<* 
->**LT^"J > KE«ME7lc»y»lt6*Lfc«* 
Sff q D q 6 t Vftffitt ^ftltl^c 

[0 0 15] Bili. l*«<0M»EB£**t<D-e* E 
«*^1 8a0tii^li. «ttT^>t 0 -*>x*<m^ 
T?. *;UT-v7*a9SB2 0*lirit(BlHltt2 1<D 
*BBB2ia>tt*lt. A/D 

K»»2 2 t«H@B2 1 T?i««**tfcEB***! S a 
CO*^»0)afil^aili-rat:-^amiElB2 30A*> 

ic«tt**irt^4. e—>auBB2 3tt. »=«bjl 

fc«attt:«LrjEa>»*tt*E««-4iEe-**-^ 
KBB2 4 t»UJLfca*i:lt«Lrft(D«*«l*Elt 
1 6£ tf-$ *-/u KBB 2 5 fc««£ttffl**-4SI=!E 
Srf 2 6©^P^^A*lcffia**tTl^4o 

IEtr-$*-/uK0B2 4<h&tf-< !7*-;UK0B2 5 
It. f hf *l«BA/Dt*82 2<D+'J 77 l/VXfc 

-y:7ru>*l=tttt**u :tii:«fcot+U7rU> 

XlClt. El^Tl 8aa>tiS*a>jEa>**tttf. -U7 




3 4 5 5 6 



rly>Xlcl*fl<D«*«A<A***tSCi:lrft*. A/ 

*y 2 8£ftLTfciJ*)2*l,£l 2 5 kH tlOO 

P^«*b<A***L*o 3 try h*^>$ 2 8l*X. 
125kHz^16^U:7. 8125kHz<D3fcf 
V HI^£-f >-^fl»«*15fi-rS>*U 2 90>Tft7 
KUXA^ag^-Aoo^Ao 2^73-^3 OCDA*^ 
£B*-r^o ^=EU29OTKUXA^Ao3-A 
08l*^ A/D*a»2 2©tt**:»«U 7 KUXA 
*»TAo 9~A -j 5 I*. 2 6(7>t±J>3^SS!L 

[0 0 16] @4(*. ^f^-ylta^tU 2 9|Z|afi 

8 If *y ha>LEDjS««|»T-*A<lB«**iri>6. A 

a>* if* ni. -ttt-ftts^m^esicffi 

B**ifc1 ?Py£4HDLED0)EB&BKS*U ft 

Tee-; h^6«ic*±tt«>e^ h*-eE«s*ifc-r- 

^^a^ftfflfflct USigffllCffiB^Hfc 8«D LED 

2 9<Z>7 KUXT&3 fcf^ h (A 0 0~A 
02) I** LEDO)«-?P U -t*L-f*l "0 

0 0" "0 0 1" "0 10"lt *6LED51a, 5 
1b, 51ct "011" "100" "101" li. 
ifeLED52a, 52b. 5 2c£»J6U *-<7)?P 

£Jgfe<D2fe<DL ED£jBl^Tl*£*<, fc*>5A,Z*lC: 

(Ao3^A 0 8) li* 1 ©ISWttB^fttJ** 

SMH a>£ett«A^O)EHKfte n (n = 0~63) fC 

6 4 #ti ufcfcttBaw * - tets^r & * 5 i= u 

6 3t*rtll<, A03~A08<D7KL/* "00000 

o" e 6 3fl)ttfeo-f / -y sa**t4 L E 
Disaawx-^A^MSti. "ooooor* 

d 0/d t = J A c o s B t d t = 
t i) « = U T d 0 / ri t =C (k t )C 1 = 0 

0 = J A/BX s i n B t d t = 

0=-a/B2 - • ■ (4) 

[0020] ftor. mffiiaeislB2 i-e««*tifcE 



iClifl 6 2* "0 0 00 0 2" izite 6 1 * • ■ " " 1 
11111" (rli0 o ©tt«^»-EDjSiS«»x-4» 

7KUX (Aoo-Aoe) rrcit**ifcLEDjSJSM 

yflWBtf/fJ 2 9lzfBtt£*lSo 7 KUZ«±tt5 tf 
[0 0 17] /*'J 2 9<Dtt*l** LEDK7-f/<3 1 

cubku 7 Kuxt^aj^tifcL EDjsaaaif- 

$A<iH£;h£o L ED K^-f /<3 1 1*. Xfa-y3 0 
fc7av9!Mft*«M«tfA*£ti4. LEDK^-f 

^3 1©B*f:tt v #ftLED5 1a, 5 1b. 51c 
tifiLED52a, 52b. 5 2 c <D~JU y *? tlWfo 

m&X* 51a. 51b. 51c. 52a. 52b. 52 
c<Ddl=*:7P?$rt<D8«a>L EDOjSiA<lHiJtl 

[0018] gi±a><fc5ft2*7ca«a**a**oft 

2(^5fe^P fc 3giilCiSB^tl/i:T ? ^X^^(DEm^ : F : 1 8 a 

[*. *;U-r-S>7*P9lHltt2 0$«rlt«@B2 1-c . 
[0 0 19] <hC*>T'. 0 5(D*5I^. (7)SB# 

fiat*. 

a=d 2 0/d t 2 = AcosBt (1) 
:A/B xsinBt+Ci • • • (2) 

(z) t^Wfl^titf, 

- A/B 2 x c o s B t +C 2 '• (3) 

8 a©ffl**A/D«»S2 2<fcotA/D^ 

ft-rtii*. -toai*©»*sifiiK*-t*2tta*-ea*>L 

fctttt. @$EM0»t:i^^o «e@»2 1 
pi. p 2 ^ P3« P4" •* < »4*r*s^-*t*tttts 

^<D5^ti^iiP2s P4 ' -<D»*«I*. iEtf 
-^*-;UKl9l»2 4lcE«**l. A/D^2 2(D 

+ 'J^r U^xizA^^H. 0«i:S'MlPi* P3^ 

• -a)fta)«*tti*. fte-**-juKH*2 5izE* 
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£*t. 2<D-U7r U^XdA*) £*t 

So SfflP 1 . P 2s P 3* P4 ■ tffi 

fila)^^filfiMST*tiSo f 

t<fiofct*©ii«flo* 0 6 3 l=«**0»K*<»4 
L. A/D*«»2 2(D'J 77 l/>^A*l:f ©ll^A 

[002 1] A/D*«S2 3tf^h*"5>* 
2 8A^UJ***lfc 1 2 5 k H z<09 P?£ff#(=tt-3 

« s-r y Brt-ea>a** 1 oes 0 n l 
m&ziitiits 9 0 (111111)^ &<D&*m& 

*tttf*B*:h*itf. 063 (oooooo) *><tB:*>2 

[0022] *^*1#B5lCfc^Tacfcy b*-e»» 

Lr^st^ir^^'j 2 9*Np>ai***i* LEDj*ia*y 
Wx-sucoivcWPrr*. a ©tt«-ejE<D»*an*K 

P2^«B*W:fct*llt +'J7 7l/>Xlt P 2 t: 

fey, -y77L/>xi*-t*L*T?a>fta)**iiDaK-c* 

SPit^o a<Dtt«^<D*nBfttt+'J?7U>xi:: 
*Ll^0)*(?A/Dg6«»2 20)U*tt, B**T*0>tt 
B£a;?0O (1 1 1 1 1 1) T'fcy. **«J 2 9 0)1* 
t/iliLT KUXAo 3~A 0 8^> "1 1 1 1 1 1" £ 
CO)*:*. ^'J 2 90)Tft7 KUXA*ffliFA 
0 0' w Ao2l-ft 7. 8 1 25kHz©3t?-yHlf 
A<A***lTt^0>T?. /i'J 2 9frb 128//sec 
SIC L E D 5 1 a . 51b. 51c. 52a. 52b. 
5 2c$«it«f-^LED K^-f /<3 1 KB** 

ED*?H«r*1*-ri^*(D'C 7 KUXAq 3-A 0 8# 

"oooooooo" SMkyfiLtt**"*- 
[0 0 2 3] »*ai*<««-*fpiizEHBf*icttorft 

tf{iJL7 KUXAo 3~A 0 8 04^0 

fit "1 0 1 1 0 1 " ££4. 29*67 KUXA 

03^Ao8^ "101 10 1" <Dt*— *J&<0ftfUiS 
*U *feLED5 1 at«1&Tr£T-$» "00 0 1 1 1 
10". 5 1 b£MW*r*T-* "0 00 00 00 

o" . 51 c^Wt^f-^ "o i 1 1 1 ooo" <r> 
*i=LEDMHP*r— **<aj2j$*i£o siosjume 

aa)ADi*«A<«j!ip-r«. cam* a**ttfl«# 

\*mm+Z>0)V* 7Kb^A 0 3-A08lt "10 1 



10 0". "101011". "101010" twt 

U 7Mr^h "K" ta«-f^-s?fcr**3 

IC, R7KUXA03^A08«>LED«W7 ; -^^ai 

[0 0 2 4] «aS*1*R|gLfci:*^ DoMEBBU 
«'h«P3*«*i:*. e-^1*tlilEl^2 3(iffifi|P3S 

«wr*£. aB««7e^ ha>**»*2 6^a* 

tit Cifitt p 3 <Dii£& *-/u KBB 25^g 
So flfcf-**— A/KBB2 ti(iP3^fS$t 
-cuiB«Lr^4fia)**J!iaa*p 1 t&tiit&o 05 

*— JUKBB2 5lcii. .p 3 (Dttjb<*— M>K**u a/ 

0»82 2fl>-'J77U>XliP3tft4. 

A/DSt»»2 2<DA*l*-y77U>XlC»LL^ 

63 (000000) tfty. /*»J 2 9<©Bfi;aiL7 
KUXAo3^Ao8ft "000000" irfc^o - 

■C. *i^>bfii£^frL. 7KUXA09-A1 5 I* 
"0000000" *b "0000001" £&£ 0 7 
KUA A 0 9 ~ A 1 5 "000000 1" \Z\% % 7 

" K" *t5-TftMc»»Lfc-f /-vlt^Ett 

**itivc, tf—^BUBB 2 3 6 
£t*. t3&^*)I^l1 owsfelilf r*7 KUXA 

09 -Ai 5 "0000001 " <DL E DftJffiJ'r— $ £ 
[0 0 2 5] a^*1*<filELr»tt-*fil^BI£'r*l= 

tt-3rftoftJni**(*«*-r*o cam. g^Mft^fl 

^tt**-r*a)-e, 7Kl/XA 0 3-A08lt M oo 
0001". "000010". "0000 1 1" t& 

w<e4 5-cwit*iit "010 

0 10" ^'J29^b7KUXAo3~A 

0 8^ "0 1 00 1 0" O)^— * jWtftti£*U *feL 
EDS 1 aSMBtSf-^ "11111110". 5 

1 b£m®?Z>T-$ "11111111". 51c$ 
WtSf-^ "11111111" (DBKLEDtMP 

[0026] LED K5-f/<3 1 >^U29*b 
L EDpf- -S^.^aFilfttttiCS fcf^ h<B*D 
* * ffll-^ * 7 s - K t fc -3 □ <7 Wtt X CO W«^- A< A *) 
?Dn^«Ba.BBB*l*, HELEDKif 
— ^OA^lCf^^BLfc 128/ise cfltlWM^feo 
r^*0)-e. LED5 1a(DMf-WA*Stlfci 
#|:LED^P7^51 a(DLED^IBIfBl*tl*i:l^9 

^9lc. ^(B-rSLEDMW^-^lcfe^-frT. BAM 

i#B»laia)ttttB»SayiBL«i:A^. ^feLEDS 

1 a . 5 1b. 51c. L E D 5 2 a . 52b. 5 

2 cO>«fC*<D:?D?£lHa>L ED^iit^Ctt, 
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jg^ct-caa»»xij7i=iiB3&««*s*i*. 

[0 0 2 7] 

[*W0)»S] a*»ia>ttas<fcy*<&fft 
»SJllOliy«rJ8i:fc»«-f 

fc#ftl\ X. ®E-tr>*-l BW«^2rti:B 
g»HA«*ail»lc5ft« L fc«H t ft « C t fc* B U 

toa*fliic*tjer*ii**«>***»tt«fc lthhl 

ft<. *»tt«**to*fc«><D«ltEIB6<5FSi:ft*. 

**wa>-si««**-r2*7ca«**«a)rt 

[02] **W<0-*J6«**-r2*7C»«***©- 

«£«y*^fcjEffiB-e**o 
[03] i2©wefc§ 0 
[04] ^^yi=-fy-5?flWB*E1iLfc*«l*2»a 

[05] a**jb<a«»»*r*«tti:-t<DiR(D**»a) 

[0 6] ttX(D2«jcSttftjFiia)-«£ay*i^=jE 

[07] 06(D¥M0T*fc£o 

[08] tt*<0 2«5cattft$J|(DM««^Q^^H 



[09 a] Bflll-f /-^jELKflSSJhfc****^ 

[09 b] s«>r>-^-aica^**ifctt8BS^-r 

[ft«a>KM] 
1 

2 ^tt^T-X 

3 ttS*/<- 

4 yj?? 

5 S^*^ 

6 B-T-SS 

7 ?U > hSffi 

8 mft 

10 h*7-</* 
1 1 CPU 

12 y^u 

1 3 ^P^AROM 
1 4 ^P^^364|5lB 

16 Roy 
i 7 stefcas^ia 

1 8 ®E-b>-th- 

1 9 *;uy— 

2 0 ?R;ut— S/^+P^SB 

2 1 m&®& 

2 2 A/D»M 

2 3 t°-^^IUi@B 

2 4 iEtf— 9*— JUKHtt 

25 fle-^*-;uK@» 

26 

2 7 ««S 

28 3 tf'V h*^:>£ 

2 9 > ^ U 

3 0 f3-y 

3 1 LEDK7^/< 
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(54) TWO-DIMENSIONAL AFTER IMAGE DISPLAY UNIT 

(57)Abstract: 

PURPOSE: To detect an abnormal position during moving a two- 
dimensional after image display unit moved by manual operation 
with simple constitution. 

CONSTITUTION: This after image display unit is provided with a 
bar-shaped case, plural display elements 5 arranged on a nearly 
straight line in the longitudinal direction of the bar-shaped case, a 
storage means 29 for storing image information on a plane, a clock 
generation circuit, a calling means for successively calling the 
image information from the storage means 29 by synchronizing with 
a clock signal from the clock generation circuit and a driver 31 for 
controlling the flickering of the display elements 5 according to the 
called image information, thereby a planer after image is formed in 
a reciprocal moving area by the reciprocal movement of the bar- 
shaped case and the flickering of the display elements 5. In the 
unit, the image information is called from the address of the 
storage means equivalent to an output value of an acceleration 
sensor provided in the bar-shaped case, and the flickering of the 
display elements 5 are controlled. 
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CLAIMS 



[Claim(s)] 



[Claim l] A cylindrical case and two or more display devices mostly arranged on a 
straight line at the longitudinal direction of this cylindrical case, A storage means to 
memorize the image information on a flat surface, and a clock generation circuit, A call 
means to call image information one by one from said storage means synchronizing with 
the clock signal from a clock generation circuit, In the after-image display implement 
which is equipped with the driver who controls the flash of said display device according 
to the called image information, and forms a flat-surface top after-image image in 
both-way migration area by both-way migration of said cylindrical case and the flash of 
said display device Said call means is a two-dimensional after-image display implement 
characterized by calling image information from the address of said storage means 
equivalent to the output value of an acceleration sensor established in said cylindrical 
case. 

[Claim 2] The two-dimensional after-image display implement according to claim 1 
which is equipped with the peak detector which detects the extremal value of the output 
value of an acceleration sensor, and the peak hold circuit holding the maximum and the 
minimum value of this extremal value, inputs the output value of said acceleration 
sensor into the AID converter which considers the output of this peak hold circuit as a 
reference input, and makes the output value of this A/D converter the call address of a 
storage means, 

[Claim 3] The two-dimensional after-image display implement according to claim 1 or 2 
which calls the image information of a different after-image image from a storage 
means whenever extremal value arises in the output wave of an acceleration sensor. 
[Claim 4] The two-dimensional after-image display implement according to claim 3 
made into the call address which calls the image information of an after-image image 
which is equipped with the counter updated whenever it connects with the peak 
detector which detects the extremal value of the output value of an acceleration sensor, 
and this peak detector and detects extremal value, and is different from a storage 
means in the output value of this counter. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a two-dimensional after-image display 
implement without a location gap of an after-image image, when carrying out both-way 
migration especially with hand control about the display implement in which it is made 
to move as a toy, a beacon light, etc., blinking light in a dark place, and an after-image 
image is made to form. 
[0002] 

[Description of the Prior Art] When LED which is many display devices is arranged, 
flash control of this was carried out with the microcomputer and the cylindrical case 
was conventionally shaken at the longitudinal direction of a cylindrical case as this kind 
of a two-dimensional after-image display implement in the dark place, there were some 
in which the image on a flat surface is formed of the after-image effectiveness. 
[0003] Drawing 6 thru/or drawing 8 explain this. In drawing 6 and drawing 7 , 2 is a 
cylindrical case, top case 2a and bottom case 2b attach this cylindrical case 2, and the 
peripheral face is covered with the elasticity coverings 3, such as rubber. The end face 
section of the cylindrical case 2 serves as the grip 4 by which irregularity was formed so 
that it may be easy a grip by hand, from the other end, a longitudinal direction is met 
and two or more display devices 5 are arranged at regular intervals. LED50 is used as 
this display device 5. Inside the cylindrical case 2, the electronic parts 6, such as a 
display device 5 and CPU mentioned later, are formed in the mounting beam 
printed-circuit board 7, and the cell 8 is contained in the grip 4. 

[0004] Drawing 8 shows an internal control circuit and the display device 5 shows every 
eight blocks [ four ] 5a, 5b, and 5c and the example arranged linearly to 5d for 32 LED in 
drawing 8 . This display device 5 is connected to the driver 10, respectively so that 
actuation control may be carried out every [ each blocks 5a, 5b, and 5c and ] 5d. It 
connects with CPU11 and a driver 10 receives the control data of a display device 5. 
Switch the clock generation circuit 14 and flash period which generate the clock used as 
the bases when setting the period of the image information memory 12 which 
memorized after-image image information, the program ROM 13 which memorized the 
program for control, and a flash of a display device 5 to CPU 11 to a multistage story, or 
The switch which scrolls the flash of a display device 5 from a top from the middle to 
ends etc. the bottom, A reversal detection means 17 to detect the reversal signal of the 
clinch of the round trip at the time of shaking the mode transfer switch 16 and the 



cylindrical case 2 where a switch of an animation and a still picture etc. is performed at 
right and left is connected, respectively. 

[0005] In acquiring an after-image image with this two-dimensional after-image display 
implement 1, first, by the mode transfer switch 16, a suitable period is set up out of the 
clock period of a flash, and then it performs switch of an animation and a still picture, 
selection of scrolling, etc. Based on the selected clock, a flash control signal is sent to a 
driver 10 from this CPU11 according to the data with which reading appearance of the 
image information was carried out to CPU 11 by the image information memory 12, and 
reading appearance was carried out one by one to it, and two or more display devices 5 
blink. At this time, the grip 4 of the display implement 1 is grasped and several 
reciprocating motions are repeated for 1 second in the range with a width of face of 
about 30cm. Then, since human being's after-image is about 0.1 seconds, predetermined 
after-image images, such as a still picture and an animation, emerge in both-way 
migration area. 

[0006] During a reciprocating motion, if the migration direction of the display 
implement 1 is reversed, a reversal detecting signal will be sent to CPU11 from the 
reversal detection means 17, by CPU11, the read-out sequence from the image 
information memory 12 is reversed simultaneously, and image information is read. 
Therefore, an after-image image will emerge in the location almost same as after 
reversal motion of the display implement 1. 

[0007] However, since the display implement 1 is moved by people's hand, there is 
individual difference in swing width of face and a swing rate, and there is a limitation in 
adjusting this by setting up a suitable period out of the clock period of a flash by the 
mode transfer switch 16. Moreover, even if the same person is the case where the 
display implement 1 is moved, swing width of face differs each time, and a swing rate 
does not turn into constant speed, either. Therefore, there was a problem that an 
after-image image could not emerge in a location which is different whenever it shakes 
the display implement 1, could not become three-fold [ a duplex and ] display like 
drawing 9 b, and it could not recognize correctly. 

[0008] For this reason, a location is absolutely detected for a rotary encoder at the part 
nef?;r the grip 4 of the cylindrical case 2 from angle of rotation of installation and the 
display implement 1, and a hand of cut, and what reads image information from this 
absolute location is proposed. However, in order to detect the absolute value of angle of 
rotation, it is necessary to fix either the detecting element of a rotary encoder, or a 
detected part, and is not suitable for the display implement 1 moved by people's hand. 
[0009] 



[Problem(s) to be Solved by the Invention] In the display implement 1 moved by people's 
hand, the trouble which it is going to solve is an easy configuration and is a point that 
the absolute location is undetectable. 
[0010] 

[Means for Solving the Problem] This invention is characterized [ main ] by preparing 
an acceleration sensor in a cylindrical case and calling image information for the value 
which reversed the sign of the output value from the address of said storage means of a 
two-dimensional after image display implement which regards it as a location 
absolutely and is equivalent to said output value, in order [ of a two-dimensional 
after-image display implement ] to detect a location absolutely. Furthermore, the peak 
detector where a two-dimensional after-image display implement detects the extremal 
value of the output value of an acceleration sensor, It has a peak hold circuit holding the 
maximum and the minimum value of this extremal value. The output value of said 
acceleration sensor is inputted into the AID converter which considers the output of this 
peak hold circuit as a reference input, and the output value of this A/D converter is 
made into the call address of a storage means, Whenever extremal value arises in the 
output wave of an acceleration sensor, the image information of a different after-image 
image is called from a storage means, It has the counter updated whenever it connects 
with the peak detector which detects the extremal value of the output value of an 
acceleration sensor, and this peak detector and detects extremal value. It is 
characterized by considering as the call address which calls the image information of an 
after-image image which is different from a storage means in the output value of this 
counter. 
[0011] 

[Function] If a two-dimensional after-image display implement is shaken at right and 
left at a flabellate form, the acceleration sensor prepared in the cylindrical case will 
detect the acceleration of the tangential direction of a display implement to rotate. Since 
the acceleration diagram which sets an axis of abscissa as the time amount t from the 
start of a swing, and sets an axis of ordinate as the detected acceleration is 
approximated to a cosine wave, the diagram which reversed the sign of the direction of 
an axis of ordinate in the acceleration diagram expresses the absolute location of the 
display implement of t-second after. Therefore, if image information is called in the 
address of the storage means equivalent to the output value of an acceleration sensor, 
according to the image information corresponding to a location, the flash of a display 
device is controlled absolutely, and even if swing width of face and a swing rate change, 
a flat- surface top after-image image will be formed in the same location. 



[0012] A/D conversion of the output value of an acceleration sensor is carried out by the 
A/D converter, and it serves as the call address which calls image information from a 
storage means. The maximum and the minimum value of an output value of an 
acceleration sensor are inputted into the reference of an A/D converter. Since the 
maximum and the minimum value of said output value generate a display implement to 
the ends when shaking most greatly, overflow of an A/D converter is lost and image 
information is called irrespective of the size of swing width of face by the absolute 
location within the maximum swing width of face. 

[0013] When the migration direction of a display implement is reversed, the extremal 
value of the output value of an acceleration sensor occurs, and a peak detector detects 
this extremal value. Whenever it detects extremal value, the counter connected to the 
peak detector updates, and after-image image information which calls the output value 
of this counter and is different from a storage means as the address is called. If the 
after-image image information memorized by the storage means is changed little by 
little for every address corresponding to the output value of a counter, an after-image 
image which is different whenever it reverses a display implement will be formed in 
both-way migration area, and will be displayed as an animation. 
[0014] 

[Example] Hereafter, drawing 1 thru/or drawing 4 explain one example of this invention. 
In addition, about the same configuration as the configuration explained in the 
conventional example, the same number is attached and the explanation is omitted. It 
is a body of a two-dimensional after image display implement, and the red 51a, 51b, and 
LED 51c and green LED 52a, 52b, and 52c which are a display device 5 meet the 
peripheral face covered with the elasticity covering 3 at a longitudinal direction, and 1 
is the block of an eight-piece unit, respectively, and is arranged mutually at parallel at 
regular intervals. Moreover, inside the head of the cylindrical case 2, disk-like 
piezoelectric-device 18a which detects the acceleration of the display implement 1 is 
arranged. A peripheral surface is made to attach between the periphery slots of the 
electrode holders 19a and 19b prepared in top case 2a and bottom case 2b as 
piezoelectric-device 18a was shown in drawing 2 , and positioning immobilization is 
carried out at the cylindrical case 2, and the pressure sensitive side is arranged eo that 
the acceleration of the direction, i.e., the tangential direction of the display implement 1 
to rotate, which intersects perpendicularly to the both-way migration area which carries 
out both way migration of the display implement 1 may be detected. Electrical 
connection of red 51a, 51b, and LED 51c, green LED 52a, 52b, and 52c, and the 
piezoelectric-device 18a is carried out to the electronic parts 6 attached in the 



printed-circuit board 7 through the predetermined printing pattern of a printed-circuit 
board 7. 

[0015] Drawing 1 shows an internal control circuit, and since the impedance is very 
high, the output of piezoelectric- device 18a is connected to the input of an amplifying 
circuit 21 through the voltage follower circuit 20. The output of an amplifying circuit 21 
is connected to the input of the peak detector 23 which detects the extremal value of an 
output wave of piezoelectric-device 18a amplified in A/D converter 22 and the 
amplifying circuit 21. The peak detector 23 is connected to the clocked into of the 
counter 26 updated whenever it detects the negative peak hold circuit 25 and extremal 
value which memorize negative maximum as compared with the forward peak hold 
circuit 24 which memorizes forward maximum as compared with the extremal value 
detected further, and the detected extremal value. The forward peak hold circuit 24 and 
the negative peak hold circuit 25 will be connected to + reference and ■ reference of said 
A/D converter 22, respectively, and maximum negative in the forward maximum of the 
output of piezoelectric-device 18a will be inputted into + reference by this at - reference. 
The 125kHz clock signal outputted through three bit counters 28 from a transmitter 27 
is inputted into the clocked into of A/D converter 22. Three bit counters 28 output the 
7.8125kHz triplet signal which carried out 16 dividing of the 125kHz again to the lower 
address input terminals A00-A02 of memory 29 and the input of a decoder 30 which 
memorize image information. It connected with the output of A/D converter 22, and the 
address input terminals A03-A08 of memory 29 have connected the address input 
terminals A09-A 15 with the output of a counter 26. 

[0016] Drawing 4 is what expressed with the binary display the condition of having 
memorized image information in memory 29, and the 8"bit LED flash control data is 
memorized per address. Each bit of flash control data corresponds to the arrangement 
location of LED in 1 block arranged at the display implement peripheral face, 
respectively, and the data memorized to the most significant bit sequentially from the 
least significant bit correspond to eight LED arranged from the display implement head 
side at the end face side. Moreover, each bit "1" of flash control data shows LED burning, 
and "0" shows putting out lights. The address low order triplet (A00-A02) of memory 29 
corresponds with each block of LED, red 51a, 51b, and LED 51c, "011", "100", and "101" 
correspond with green LED 52a, 52b, and 52c, and "000", "001", and "010" control the 
flash of LED within the block, respectively. Although LED of red and two green colors is 
used in this example, of course, it cannot restrict to this, each block of LED of red and 
three green and blue colors can be assigned to a low order triplet, and the after-image 
image of a color can also be displayed. Furthermore, he is trying for 5 bits (A03-A08) of 



* 



high orders to memorize the image information of each location which divided into 64 
the virtual display area of the display implement 1 which corresponds to 
angle-of-rotation thetan (n=0*63) from a location, i.e., the reversal location of the 
display implement 1, absolutely, and is formed between both reversal locations, in the 
address "000000" of thetaO, theta63, then A03-A08, the LED flash control data on which 
the image in the location of theta 63 is displayed memorizes both the reversal location of 
the display implement 1 like drawing 5 - having - the same - "000001" - theta 62 and 
"000002" - theta 61 and ... the LED flash control data in the location of theta 0 is 
memorized by "111111." Although drawing 4 shows the example on which the alphabet 
"K" is displayed as an after-image image, the image information of red and a green 
after-image image is memorized by memory 29 with the LED flash control data 
memorized by this appearance to the address (A00-A08). 5 bits (A09-A15) of address 
most significants are assigned for every different after-image image, and the image 
information of a different after-image image little by little is memorized in order of the 
address. 

[0017] The output of memory 29 is connected to the LED driver 31, and the LED flash 
control data called in the address is sent. The LED driver 31 connects with the output of 
a decoder 30 again, and the block change control signal which decoded the clock signal 
of a triplet is inputted. The block of red 51a, 51b, and LED 51c and green LED 52a, 52b, 
and 52c is connected to the output of the LED driver 31, and the flash of eight LED in 
each block is controlled by the block change control signal per block in order of 51a, 51b, 
51c, 52a, 52b, and 52c. 

[0018] An operation of the above two-dimensional after-image display implement 
display implements is explained. If a grip 4 is carried out by hand and both-way 
migration of a grip and the cylindrical case 2 is carried out the include angle around 90 
degrees like drawing 5 , flabellate form virtual display area will be formed between 
them. While the display implement 1 carries out both-way migration, 
piezoelectric-device 18a of the shape of a disk arranged inside the head of the cylindrical 
case 2 detects the acceleration of the tangential direction of the display implement 1, 
and outputs the wave P proportional to the angular acceleration alpha of the display 
implement las s;hown in drawing. 5 .. The outuut of piezoelectric-device 18a is amplified 
through the voltage follower circuit 20 in an amplifying circuit 21. 

[0019] By the way, the angular acceleration alpha oft-second after [ when theta then a 
man shake alpha for the angular acceleration produced in the counter clockwise 
direction of the display implement 1 like drawing 5 and shake the display implement 1 
for angle of rotation by hand ] is alpha=d 2 theta/dt 2=AcosBt. ... (l) 
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It being alike and becoming the approximated numeric value was confirmed by the 
experiment. A and B are constants here. If t is integrated with this d theta/dt = 
integralAcosBtdt=A/BxsinBt+Cl ... (2) 
It is C 1= 0 from d theta/dt =0 in a next door and t= 0. 

(2) If t is further integrated with a formula theta=integralA/BxsinBtdt=-A / 
B-2xcosBt+C2 .. (3) 

If the display implement 1 carries out a botlrway change a core [ theta= 0 ] like a next 
door and drawing 5 , (3) types are theta=-alpha/B-2 from C 2= 0 and (l) type. ... (4) 
It becomes. That is, if theta showing angle of rotation of the display implement 1 is 
proportional to the angular acceleration alpha which reversed the sign and the 
tangential direction acceleration of the display implement 1 is detected, it can ask for 
the tan at that time, i.e., an absolute location, from angle of rotation theta. 
[0020] Therefore, if the output of piezoelectric-device 18a amplified in said amplifying 
circuit 21 is depended A/D-converter 22 and carries out A/D conversion, the value which 
was made to reverse the sign of the output and was expressed with the binary display 
will express angle of rotation theta. the output of an amplifying circuit 21 is inputted 
also into the peak detector 23 - having - extremal value PI, P2, P3, and P4 - this is 
detected whenever .. occurs. Among those, the maximal value P2 and P4 .. Maximum is 
memorized in the forward peak hold circuit 24, and it is inputted into + reference of A/D 
converter 22, and similarly, the minimal value PI and P3 and the negative maximum 
of .. are memorized in the negative peak hold circuit 25, and are inputted into - 
reference of A/D converter 22. extremal value PI, P2, P3, and P4 - it generates, when 
the display implement 1 carries out the inversion transfer of.., and if the swing width of 
face becomes large, the maximum of the extremal value memorized in the peak hold 
circuits 24 and 25 will be updated. That is, maximum acceleration occurs to the ends 
thetaO and theta63 when shaking the display implement 1 most greatly, and the value 
is inputted into the reference input of A/D converter 22. 

[0021] In A/D converter 22, the output of an amplifying circuit 21 is outputted as a 6"bit 
display implement position signal based on the 125kHz clock signal outputted from 
three bit counters 28. The display implement position signal expresses location thetan 
of the display implement 1 within the maximum swing width of face equivalent to the 
detected acceleration value. Since the* maximum acceleration value of positive/negative 
is inputted into the reference of A/D converter 22, if a forward maximum acceleration 
value is detected and a negative maximum acceleration value will be detected for theta 
0 (111111), theta 63 (000000) will be outputted. 

[0022] While the display implement 1 is moving from a to b in drawing 5 , the LED flash 
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control data outputted from memory 29 is explained. If the maximum acceleration P2 
forward in the location of a was detected, + reference is P2 and - reference is PI which is 
the negative maximum acceleration till then. Since the acceleration in the location of a 
is equal to + reference, the output of A/D converter 22 is theta 0 (llllll) which shows 
the location of the method of the lowest in drawing, and the call addresses A03-A08 of 
memory 29 are set to "llllll." Since the 7.8125kHz triplet signal is inputted into the 
lower address input terminals A00-A02 of memory 29 at this time, the data which 
control LED 51a, 51b, 51c, 52a, 52b, and 52c for every 128microsec from memory 29 are 
outputted to the LED driver 31. Although drawing 4 shows the example on which the 
alphabet "K" is displayed as an after-image image, since all LED is made to switch off in 
theta 0, "00000000" is repeated and outputted until the addresses A03-A08 change. 
[0023] Angular acceleration alpha decreases gradually, a display implement position 
signal decreases, it calls, and the addresses A03-A08 change as the display implement 1 
rotates clockwise. If the display implement 1 moves to the location of theta 18 by 
drawing 4 , a display implement position signal will be set to "101101." LED control 
data is outputted in order of the data "01111000" with which memory 29 to the 
addresses A03-A08 control the data "00011110" which the data of "101101" are called 
and control red LED51a, the data "00000000" which control 51b, and 51c. Furthermore, 
angular acceleration alpha decreases and is set to 0 near the center of swing width of 
face as the display implement 1 rotates counterclockwise. After that, clockwise 
acceleration works and negative acceleration increases. Since a display implement 
position signal is dwindled in the meantime, the LED control data of these addresses 
A03-A08 is outputted so that the addresses A03:A08 may change with "101100", 
"101011", and "101010" and may consider the alphabet "K" as an afterimage image. 
[0024] When the display implement 1 is reversed, the minimal value P3 arises in an 
acceleration diagram. If extremal value P3 is detected, the peak detector 23 will send 
the value of extremal value P3 to the negative peak hold circuit 25 while it sends a 
detecting signal to the 7"bit counter 26. It compares with the negative maximum 
acceleration PI which has already memorized the value of extremal value P3 in the 
negative peak hold circuit 25. Since the absolute value of P3 is larger than PI in 
drawinjL& , the value of P3 is held by the negative peak hold circuit 25, and - reference 
of A/D converter 22 becomes P3 in it. Since the input of A/D converter 22 is equal to - 
reference at this time, a display implement position signal is set to theta 63 (000000) 
which shows the location of the best direction in drawing, and the call addresses 
A03-A08 of memory 29 are set to "000000." On the other hand, the 7-bit counter 26 
updates counted value in response to said detecting signal, and the addresses A09-A15 



are set to "0000001" from "0000000." The LED control data of the addresses A09A15 
"0000001" is outputted to the addresses A09-A15 "0000001" by the same approach as 
the above to the next reversal location of the display implement 1 until the image 
information which moved the alphabet "K" slightly is memorized and the peak detector 
23 detects the following extremal value. 

[0025] Negative angular acceleration decreases as the display implement 1 is reversed 
and it rotates clockwise. Since a display implement position signal is increased 
gradually in the meantime, the addresses A03-A08 change with "000001", "000010", and 
"000011." If the display implement 1 moves to the location of b and the location at that 
time is theta 45, a display implement position signal is set to "010010." LED control 
data is outputted in order of the data "11111111" with which memory 29 to the addresses 
A03-A08 control the data "11111110" which the data of "010010" are called and control 
red LED51a, the data "11111111" which control 51b, and 51c. 

[0026] While LED control data is inputted from memory 29, the block change control 
signal which decoded the clock signal of a triplet is inputted into the LED driver 31. In 
accordance with corresponding LED control data, the block controlled sequentially 
switches as LED of LED block 51a is controlled when the control data of LED51a is 
inputted since the block change control signal is the control signal of 128microsec which 
synchronized with the input of said LED control data. Thus, while the display 
implement 1 repeats several reciprocating motions for 1 second, the after-image image 
of the alphabet "K" of the orange with which red and green were united emerges 
because LED within the block blinks in order of red 51a, 51b, and LED 51c and green 
LED 52a, 52b, and 52c. The after image image which the alphabet "K" moved slightly 
during the reciprocating motion when the migration direction of the display implement 
1 was reversed emerges, and an animation is displayed on botbrway migration area by 
repeating this. 
[0027] 

[Effect of the Invention] Since it is the configuration which this invention asks for that 
absolute location from the acceleration of the display implement 1, and reads image 
information from this absolute location, even if it can make the after-image image 
according to the swing width of f^ce of tho display implement 1 ind a swing rate 
changes, an after-image image emerges in the same location, and does not become 
three-fold [ a duplex and ] display. Moreover, since it can ask for the absolute location 
only by forming the pressure-sensitive sensor 18 in the cylindrical case 2, with a rotary 
encoder etc., compared with detecting a location absolutely from angle of rotation and a 
hand of cut, structure is easy and the miniaturization of the cylindrical case 2 of it is 
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attained. Furthermore, since the value corresponding to an acceleration value is 
absolutely used as a location as it is paying attention to the tangential direction 
acceleration diagram of the display implement 1 turning into a diagram approximated 
to the cosine function, it is not necessary to let an acceleration detection value pass to 
an integrating circuit twice, and the arithmetic circuit for asking for a location 
absolutely becomes unnecessary. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the internal-control block diagram of a two-dimensional after-image 
display implement showing one example of this invention. 

[Drawing 2] It is the front view which cut and lacked a part of two-dimensional 
after-image display implement which shows one example of this invention. 
[Drawing 3] It is the top view of drawing 2 . 

[Drawing 4] It is the explanatory view which expressed with memory the condition of 
having memorized image information, by binary display. 

[Drawing 5] It is the explanatory view which expressed the relation of a location as the 
condition that a display implement carries out both-way migration, and the acceleration 
of the display implement in that case, absolutely. 

[Drawing 6] It is the front view which cut and lacked a part of conventional 
two-dimensional after-image display implement. 
[Drawing 7] It is the top view of drawing 6 . 

[Drawing 8] It is the internal-control block diagram of the conventional two-dimensional 
after-image display implement. 

[ Drawing 9 a] An after-image image is the explanatory view showing the condition of 
having been displayed correctly. 

[ Drawing 9 b] An after-image image is the explanatory view showing the condition of 
having been displayed on the duplex. 
[Description of Notations] 

1 Body of Display Implement 

2 Cylindrical Case 

3 Elasticity Covering 

4 Grip 

5 Display Device 

6 Electronic Parts 

7 Printed Circuit Board 

8 Cell 

10 Driver 

11 CPU 

12 Memory 

13 Program ROM 

14 Clock Generation Circuit 



16 Mode Transfer Switch 

17 Reversal Detection Means 

18 Pressure -sensitive Sensor 

19 Electrode Holder 

20 Voltage Follower Circuit 

21 Amplifying Circuit . 

22 A/D Converter 

23 Peak Detector 

24 Forward Peak Hold Circuit 

25 Negative Peak Hold Circuit 

26 Counter 

27 Transmitter 

28 Three Bit Counters 

29 Memory 

30 Decoder 

31 LED Driver 



